Oscillations in the mean-charge state of swift ions as a function of the atomic number Z& are reported for a wide range of ions of identical velocity (isotachic ions). A previously suggested mechanism for the enhancement of the mean charge for certain ion-charge combinations that involves closed shells is shown to be an inadequate explanation. Post-foil-Auger processes, however, are demonstrated to be a more plausible 
the ion does not change with increasing thickness (until a thickness is reached for which appreciable energy loss occurs). Due to the lack of a comprehensive theory to treat the complex problem of the charge-state distribution, one is usually forced to rely on semiempirical expressions [1, 2] for qf that often obscure Z, oscillations that have been reported previously [3, 4] for constant velocity (isotachic) ions emerging from thin carbon foils. The present work was performed to shed light on the origins of these oscillations.
For low-energy isotachic ions (u=uo, uo being the Bohr velocity), Lennard and Phillips [3] have shown that the mean charge state (qf) exhibits a nonmonotonic dependence on the atomic number of the ion (Z& ) and has a broad peak at Z& =15. Lennard [7] , Betz [8] , Bickel et al. [9] , and Knystautas and Jomphe [10] ).
This observation both partially corroborates the present work and, at the same time, emphasizes the need for the kind of systematic study the present work reports. Using the notation of Shima et al. [4] , the ratio qf /Z, is plotted in Fig. 2 [2] . The open squares are extrapolated data from Wittkower and Betz [7] and Betz [8] , except the boron and argon data, which were obtained from Bickel et al. [9] and Knystautas and Jomphe [10] , respectively. [4] . Therefore, it is our contention that the peak at v =4. 7vp cannot be accurately attributed to shell structure. This peak has been present all along and can be identified with the same peak that is observed at low velocity (v =2uo). The enhancement of qf at Z& =26 has even been reported for very high-velocity ions (v =6. 3uo ) [11] ,although no coherent systematic study was made.
Shell effects, first observed by Moak et al. [12] On the other hand, for constant velocity ions, the I. -vacancy fraction is known to decrease with increasing Z
